Double-strand breaks increase the incidence of genetic deletion associated with intermolecular recombination in bacteriophage T7.
An in vitro DNA replication system based on extracts prepared from Escherichia coli cells infected with bacteriophage T7 was used to study deletion associated with the repair of double-strand breaks. The gene for T7 ligase was interrupted by a DNA insert which included 17-bp direct repeats. Deletion between the repeats restored the reading frame of the gene, and these DNA molecules could be detected by their ability to give rise to ligase-positive phage after in vitro packaging. T7 genomes that had a pre-existing double-strand break located between the direct repeats were incubated together with intact genomes which had the same direct repeats. Genetic markers placed on either side of the insert in the ligase gene allowed identification of the source of DNA molecules that underwent deletion between the direct repeats. This allowed an assessment of the participation of the molecules with strand breaks in the deletion process, under conditions where any mechanism could contribute to deletion. Approximately three-quarters of the T7 molecules that had lost the region between the direct repeats contained one or both of the partial genomes originally introduced into the reactions. About 50% of the genomes which had undergone deletion had recombined markers between the partial and intact genomes. The data demonstrate that double-strand breaks substantially enhance the contribution of intermolecular recombination to deletion.